Physicochemical evaluation, in vitro human skin diffusion, and concurrent biotransformation of 3-O-alkyl carbonate prodrugs of naltrexone.
The purpose of this study was to evaluate the physicochemical properties and in vitro human skin diffusion of the 3-O-alkyl carbonate prodrugs of naltrexone (NTX). Melting points and heats of fusion (deltaHf) were determined using differential scanning calorimetry. In vitro human skin permeation rates of NTX and its prodrugs were measured using a flowthrough diffusion cell system. Drug disposition in the skin was quantified at the end of the diffusion experiment. The solubilities of the drugs were determined in mineral oil and isotonic buffer. Partitioning of the prodrugs from vehicle to skin was determined using isolated sheets of human stratum corneum (SC). All the prodrugs hydrolyzed to NTX on passing through the skin, and the methyl NTX-3-O-carbonate (ME-NTX) provided the highest NTX flux, apparent permeability coefficient (Kp), and calculated relative thermodynamic activity from the melting point and deltaHf. The ME-NTX SC/vehicle partition coefficient was the highest of the prodrug series, although similar to the NTX SC/vehicle partition coefficient value. The shortest chain prodrugs underwent the highest extent of bioconversion to NTX upon passing through the skin. Within this 3-O-alkyl carbonate prodrug series, the shortest chain prodrug was the most skin-permeable compound with the highest partition coefficient and a significant extent of bioconversion.